ABSTRACT

31
In normal hearts, myocardial perfusion is fairly well matched to regional (14, 17) . However, infusion of exogenous adenosine may still dilate the 107 affected coronary vascular bed further (6, 10, 18, 25, 28, 29 Jtca by the following equation (8) (Table   384 1).
385
Basal myocardial blood flow before partial coronary occlusion tended to 386 be higher in groups I and II ( occlusion in groups I-III, but this was not statistically significant (Table   404 2).
406
Comparing average MVO 2 per heart from NMR data and from blood oxygen.
407 Figure 1 shows the relation between the oxygen consumption measurements by 408 blood gas for the whole heart and the average of NMR measurements in tissue 409 samples in the same heart. NMR measurements averaged per heart correlated 410 well with blood gas measurements in controls and groups I and III, but not 411 in group II which underwent the most severe blood flow reduction (Fig. 1 (Table 4) .
445
The average oxygen delivery MDO 2 in the LAD region was decreased 446 during stenosis in Groups I and II relative to baseline, but not in Group 447 III (Table 3) . However, in stenotic groups I and II MDO 2 was higher at 448 baseline than in the control group, as discussed above. As a result MDO 2 was 449 almost the same among groups during the partial coronary stenosis, despite 450 the reduction in blood flow caused by the stenosis. 
466
and was increased again by adenosine infusion (Table 4 and Fig. 3 ).
467
In the control group the oxygen extraction is seen to be quite 468 variable, ranging from 0.2-0.8 (Fig. 4) . The previously reported temporal 
478
The vulnerability of low vs. high control blood flow regions has been 479 investigated previously (9, 19, 27 groups I-III which were higher than the maximum blood flow at t=0 in the 493 controls (10.7 ml/min/g dw). The effects were even stronger when blood flows 494 higher than this threshold were included for groups I and II (Fig. 2) . Not (Table 4 ). This reflects true spatial variation at sub-milliliter 507 spatial resolution. The flow heterogeneity in the area dependent on the LAD 508 coronary artery increases substantially during partial constriction (Table   509 4), which means that the relative reduction of regional flow during stenotic 510 ischemia is not homogeneous. In addition, aerobic metabolism in these small 511 myocardial regions does not change homogeneously in proportion to the 512 regional flow reduction during partial coronary constriction. This is 513 reflected by the sharp fall in correlation between oxygen supply and oxygen 514 uptake (Fig. 3) , and by changes in oxygen extraction and its relative variability (Table 3 and Figure 4 ) which reflect changes in oxygen supply to 516 demand ratio. Table 4 and Fig. 3 ).
528
It is remarkable that regional oxygen consumption at this level of stenosis 529 often tends to be slightly lower than in controls for the same level of 530 oxygen supply (Fig. 3) , quantitatively reflected by the significantly lower 531 value of oxygen extraction in group I ( (Table 3 and Figure 3 ).
537
When infusing adenosine during partial coronary constriction with a 538 coronary perfusion pressure of 45 mmHg, the metabolism-perfusion matching was 539 better than in stenosis group II (Fig. 3 and Table 4 ). 
622
The substantially larger recovery than in the isolated rabbit heart study 623
suggests that the reduction of energy requirements during maintained moderate 624 ischemia in pig heart may have contributed substantially to the maintenance 625 of PCr levels. However, a role for AMP breakdown in the mechanism of PCr 626 recovery is not excluded given the reduced ATP level which is maintained 627 during ischemia.
628
The direct measurements of aerobic metabolic fluxes in myocardial heart agrees with previous data (1,2). Matching between O 2 supply and demand 649 in normal heart is imperfect, shown by the correlation which is clearly lower 650 than 1 (Fig. 3) . The heterogeneity in O 2 extraction found in the present 651 study (Fig. 4 and 
658
There were baseline differences among groups, perhaps related to coronary 659 artery manipulation in the stenosis groups during placement of the occluder.
660
This happened to result in similar average oxygen supply in controls and 661 stenosis groups at the time of the oxygen measurement after the flow 662 reduction. The blood gas MVO 2 was higher than the NMR MVO 2 in control and 663 stenosis groups. Two causes may contribute to this difference: (1) the blood 664 gas method also measures O 2 consumption for other biochemical processes than mitochondrial energy production, in contrast to the NMR method (8); (2) Blood flow t=0 (ml/min/g dw) O 2 extraction (fraction)
